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V enous thromboembolism (VTE) is a major com-plication in patients with acute spinal cord injury 
(SCI).  VTE,  which includes deep venous thrombosis 
(DVT) and pulmonary thromboembolism (PE),  is a 
main cause of morbidity and mortality in patients with 
SCI.  The reported incidence of VTE in patients with 
SCI has ranged from 2% to 45.2% [1-4].  In the past,  
VTE with thoracolumbar spinal cord injury (TLSCI) 
has been considered part of VTE with SCI.  There are 
few reports of VTE with acute TLSCI.  In this retro-
spective study,  we assessed the incidence of VTE with 
acute TLSCI using color Doppler ultrasonography.
Materials and Methods
 We retrospectively assessed 75 patients with acute 
thoracolumbar injury (T1 to L1) who were admitted to 
Kobe Red Cross Hospital or Hyogo Emergency Medical 
Center from 2007 to 2013 and who consented to have 
their data analyzed and used for publication.  The study 
protocol was approved by the Institutional Review 
Board of the Kobe Red Cross Hospital (Registration 
Number 84).  All the patients had visited either of these 
hospitals within 24 h after injury.  Patients with pelvic or 
extremity fractures were excluded.  There were 43 men 
and 32 women,  with an average age of 41 years (range 
14 to 73 years) at the time of injury.  At admission,  
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TLSCI (T1 to L1).  All patients were surgically treated.  VTE of the lower extremity and pelvis was assessed using 
color Doppler ultrasound regardless of whether symptoms were present.  This retrospective study included 
patients who were assessed between 6 and 10 days (mean 8.1 days) after injury.  VTE was detected in 27 of the 75 
patients (35.7%) with or without paralysis.  Of the 13 patients who had complete motor paralysis,  8 (62%) had 
VTE; of the 31 patients with incomplete motor paralysis,  10 (32%) had VTE,  and of the 31 patients without 
motor paralysis,  9 (29%) had VTE.  Among the patients with TLSCI,  those with VTE had a significantly higher 
mean age than those without.  The incidence of VTE in TLSCI patients is not related to the severity of paralysis 
in a Japanese population.  The incidence appears to be related primarily to age.
Key words:  venous thromboembolism,  thoracolumbar spinal cord injury,  paralysis,  trauma,  complication
Received November 13, 2017 ; accepted March 20, 2018.
＊Corresponding author. Phone : +81-86-235-7273; Fax : +81-86-223-9727
E-mail : m.takuyasungoi@gmail.com (T. Morita)
Conflict of Interest Disclosures: No potential conflict of interest relevant 
to this article was reported.
injuries were assessed using the American Spinal Injury 
Association Impairment Scale (AIS).  Nine patients 
were grade A,  4 grade B,  15 grade C,  16 grade D,  and 
31 grade E,  where grades A and B were defined as com-
plete motor paralysis,  C and D as incomplete motor 
paralysis,  and E as without motor paralysis.  All 
patients were surgically treated,  which included lami-
nectomy,  posterior spinal fusion with or without decom-
pression,  or anterior posterior spinal fusion.  None 
were treated using intravenous high-dose methylpred-
nisolone sodium succinate,  in contrast to the Second 
National Acute Spinal Cord Injury Study protocol.
 According to AO classifications,  26 were type A,  32 
type B,  and 17 type C [5].  The average score of the 
Lord Sharing Classification (LSC) [6] was 5.9 points 
(3-9 points),  and the mean Thoracolumbar Injury 
Classification and Severity Score (TLICS) was 6.5 points 
(4-10 points) [7 , 8].
VTE of the lower extremity and pelvis was assessed 
using color Doppler ultrasound regardless of the pres-
ence of symptoms.  As a standard protocol,  we assess 
patients for VTE 7 days after injury; however,  this 
retrospective study included patients who were assessed 
between 6 and 10 days (mean 8.1 days) after injury.  The 
patients with symptomatic PE were assessed using 
enhanced computed tomography.
VTE was defined as either proximal (thrombosis at 
the level of the femoral or popliteal vein) or distal 
(thrombosis at the level of the posterior tibial or gas-
trocnemius vein).  VTE was assessed using a 7.5 MHz 
linear-type probe.
To prevent VTE,  patients underwent lower limb 
mechanical compression with a gradient compression 
stocking.  Thromboprophylaxis with heparin,  low-mo-
lecular-weight heparin (LMWH),  or vitamin K antago-
nists was not used.
The Mann Whitney U test,  Pearson’s chi-square test,  
and Fisher’s exact test were used to determine statistical 
significance.  A p-value of 0.05 was considered signifi-
cant.
Results
VTE was detected in 27 of the 75 patients (35.7%) 
with or without paralysis (AIS grades of A to E).  Of the 
44 patients with neurological deficits (AIS grades of A to 
D),  VTE was detected in 18 (40.9%).  Overall,  there 
were 4 proximal and 23 distal VTEs.  Of the 13 patients 
who had complete motor paralysis,  8 (62%) had VTE;  
of the 31 patients with incomplete motor paralysis,  10 
(32%) had VTE,  and of the 31 patients without motor 
paralysis,  9 (29%) had VTE (Table 1).  There were no 
significant differences in the incidence of VTE between 
patients with complete,  incomplete,  and no paralysis.  
There were also no statistically significant differences 
between the sexes or between AO classification types.  
Proximal VTEs were found in 3 of the 8 patients with 
complete paralysis and in 1 of the 10 patients with 
incomplete paralysis.  No patients without paralysis had 
a proximal VTE (Table 2).  One patient had a symptom-
atic PE.
For patients with and without VTE,  the mean age 
was 49 years (range: 14 to 74 years) and 37 years 
(range: 14 to 69 years),  a significant difference 
(p < 0.01) (Table 3).  There were no significant differ-
ences between the incidence of VTE on the one hand 
and,  on the other,  LSC score,  TLICS,  or the amount of 
time to wait for surgery.  
The D-dimer test was insufficient in both groups.  Of 
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????? ?　 Clinical characteristics of patients
VTE without VTE P value
case (%) case (%)
Sex
　Male 17 (40) 26 (60)
　Female 10 (31) 22 (69) ＞0.01
Motor paralysis
　Complete (AIS A,  B) 8 (62) 5 (38)
　Incomplete (AIS C,  D) 10 (32) 21 (68)
　No paralysis (AIS E) 9 (29) 22 (71) ＞0.01
AO classiﬁcation
　A 6 (23) 20 (77)
　B 12 (38) 20 (62)
　C 7 (41) 10 (59) ＞0.01
AIS,  American Spinal Injury Association (ASIA) Impairment Scale.
????? ?　 Relationship between VTE position and severity of 
paralysis
Distal type Proximal type
case (%) case (%)
Complete 5 (63) 3 (37)
Incomplete 9 (90) 1 (10)
No paralysis 9 (100) 0 (0)
the 27 patients in the VTE group,  19 underwent the 
D-dimer test,  and their mean D-dimer concentration 
was 19.2 µg/ml (4.3-47 µg/ml).  Of the 48 patients in the 
non-VTE group,  28 underwent the D-dimer test,  and 
their mean D-dimer concentration was 16.3 µg/ml 
(3.1-48.5 µg/ml).  There were no significant differences 
in D-dimer concentrations between patients with and 
without VTE.
When a patient was confirmed to have VTE,  we 
performed anticoagulant therapy.  The patients with 
distal VTE underwent warfarin therapy,  and those with 
proximal VTE received dual-drug therapy with unfrac-
tionated heparin and warfarin.
Discussion
In this study of TLSCI,  VTE was detected in 27 of 
75 patients (35.7%) with or without paralysis (AIS grades 
A to E) and in 18 of 44 (40.9%) patients with neurolog-
ical deficits (AIS grades A to D).  Several articles have 
reported on the incidence of VTE in patients with acute 
spinal cord injury.  Aito et al.  reported that the incidence 
of VTE in patients with acute SCI ranged from 2% (with 
a prophylactic protocol) to 26% (without a prophylactic 
protocol) [9].  Riklin et al.  reported a 1.59% incidence 
of VTE with a prophylactic protocol [10].  Nevertheless,  
in many studies,  asymptomatic VTE was neglected.  
Sugimoto et al.  reported a 21% incidence of VTE in 
cervical spinal injury patients,  including both symp-
tomatic and asymptomatic patients at the same hospital 
as in this study [11].  The discrepancy in the VTE rate 
between thoracolumbar injury patients and cervical 
spine injury patients might result from the timing of 
operations: at our hospital,  patients with cervical spine 
injury were operated on within one day after injury,  
whereas TLSCI patients underwent surgery within one 
week after injury.
Although several studies have shown the incidence 
of VTE in acute SCI patients,  few have reported specif-
ically on thoracolumbar injury.  Jong et al.  reported that 
the incidence of VTE was 27.6% in acute SCI patients 
and 32.2% in thoracolumbar injury patients [12].  The 
incidence of VTE in acute TLSCI patients in this study 
(35.7%) was higher than in other reports [12].  This is 
likely attributable to factors such as ICD that did not 
include thromboprophylaxis,  and the screening of all 
patients regardless of whether they were symptomatic 
or asymptomatic.
The incidence of VTE in TLSCI patients is not 
related to the severity of paralysis in a Japanese popula-
tion.  Powell et al.  did not consider any significant dif-
ference in tetraplegia and paraplegia or motor complete 
vs.  motor incomplete paralysis [13].  Also,  Sugimoto et 
al.  found no significant difference in the incidence of 
VTE based on the extent of paralysis [11].  On the other 
hand,  Anbesaw et al.  reported that although there were 
no significant differences in the risk for VTE based on 
the extent of paraplegia,  SCI patients with complete 
tetraplegia showed a significantly higher risk for VTE 
than those with incomplete tetraplegia [14].
Among the TLSCI patients in our study,  the mean 
age of those with VTE was significantly higher than that 
of those without VTE.  Several reports have shown that 
among patients with SCI,  those who develop VTE are 
significantly older than those who do not develop it 
[15 , 16].  A retrospective study of 16240 SCI patients 
indicated that an age of less than 30 years was associated 
with a lower risk of developing VTE [17].  In general,  
the incidence of VTE increases significantly with 
advancing age for both idiopathic and secondary VTE 
[18].  Correspondingly,  we suggest that advancing age 
might be a risk factor for VTE in patients with acute 
TLSCI.
This retrospective study is limited by the fact that it 
was performed without a constant evaluation period for 
VTE or long-term follow-up.  Additionally,  we 
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????? ? 　Analysis of risk factors of VTE
VTE without VTE P value
Age (yaers) 49＊ (range 14 to 75) 37＊ (range 14 to 69) 0.0026
LSC score (points) 6.0＊ (range 3 to 8) 6.0＊ (range 3 to 9) ＞0.01
TLICS (points) 6.7＊ (range 4 to 9) 6.3＊ (range 4 to 10) ＞0.01
Surgery waiting period (day) 3.6＊ (range 0 to 12) 3.0＊ (range 0 to 9) ＞0.01
＊Number show mean.
LSC,  Lord Sharing Classiﬁcation; TLICS,  Thoracolumbar Injury Classiﬁcation and Severity Score.
excluded complicated injuries,  such as limb fractures,  
pelvic fractures,  and abdominal injuries.  Finally,  we 
used color Doppler ultrasonography to evaluate asymp-
tomatic VTE for screening,  so we could not evaluate 
thrombosis of the pelvis or asymptomatic PE.
In conclusion,  the incidence of VTE in TLSCI 
patients is not related to the severity of paralysis in a 
Japanese population.  The incidence appears to be 
related primarily to age.
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